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PREFATORY NOTE 


These guidelines are meant to constitute a basic work of reference 
to be adapted and expanded as needed for the development of 
national and regional programmes for the prevention of blindness. 
They were prepared at a meeting held in Asilomar, CA, USA, in 
October 1978, and jointly sponsored by the WHO Collaborating 
Centre for Reference and Research on Trachoma and other Chlamy- 
dial Infections, F. I. Proctor Foundation, San Francisco; the Interna- 
tional Eye Foundation; and the World Health Organization. The list 
of participants in the meeting is given in Annex 4. 


GOALS AND STRATEGIES 


Most of the blindness that afflicts an estimated 30-40 million 
persons in the world is potentially avoidable and occurs in the less 
developed areas where infections, malnutrition and cataract predomi- 
nate, usually in conjunction. Further, the prevalence of visual impair- 
ment regarded as blindness is as much as 10-40 times higher in 
certain areas in the developing countries than in the industrialized 
countries. 


There are simple and effective preventive measures that should be 
far more widely applied. These are incomparably less expensive than 
the cost to the community of caring for those who are afflicted by 
avoidable blindness. The main obstacles are lack of national commit- 
ment, inadequacy of managerial structure for application of these 
measures, and insufficient resources. The goal of the WHO 
Programme for the Prevention of Blindness is to eliminate this 
burden of avoidable blindness by reducing national blindness rates to 
less than 0.5%, with no more than 1.0% in individual communities. 
The blindness designated in these target figures corresponds to 
categories 3, 4 and 5 of visual impairment (see Table |, on page 16) as 
described in the Ninth Revision of the International Classification of 
Diseases, i.e., impairment ranging from total blindness to inability to 
count fingers in daylight at a distance of 3 metres. Such a handicap 
precludes an individual from functioning effectively in his commun- 
ity without special assistance, including rehabilitation. 


Effective programmes require systematic, community-based action 
to eliminate avoidable blindness and visual impairment. There are 
four components for action in national programmes and international 
cooperation. 


(1) The first step is to identify communities with a high prevalence 
of avoidable blindness and to determine the causes of this blindness. 


(2) Programmes should give high priority to the worst-affected 
communities. Intervention should first attack by preventive and 
therapeutic means the major causes of blindness in the community, 
such as malnutrition, infections, cataract, etc. Where there is a large 
backlog of patients in need of surgery for cataract or distorted eyelids, 
mobile surgical teams have proved effective. Such intensive interven- 


9 


tion creates a unique opportunity for mobilizing community partici- 
pation and for selecting and training village health workers for 
continuing action to implement preventive measures. 


(3) Primary health care should include the delivery of simple 
therapeutic and preventive measures for the promotion of eye health. 
Wherever specific programmes for the prevention of blindness are 
required, these should contribute to primary health care. 


(4) Strengthening of intermediate and central (tertiary) ophthalmic 
services may be required in order to provide an adequate referral 
system, and for supervision and training. 


What is required is a managerial structure to deliver eye care 
services, along with others, in underserved communities. Recognition 
of the multidisciplinary nature of the activities involved avoids the 
misunderstanding that equates the prevention of blindness with the 
availability of ophthalmologists. 
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NATIONAL POLICIES 


A national policy for the prevention of blindness should arise out of 
concern for an important problem that adversely affects the produc- 
tivity and wellbeing of the people. It must be recognized that the 
successful implementation of a widescale, effective blindness preven- 
tion programme cannot be accomplished by the ophthalmic, the 
medical, or the scientific professions alone. 


The financial and manpower resources essential to accomplish the 
objectives of prevention go far beyond the field of health. Any 
intervention must be soundly based on the realities of cultural and 
social factors, general education, food production, nutrition, water 
supply and transportation, in addition to health. This intervention 
needs support from the public and private sectors in these areas. 


People concerned with the prevention of blindness must stimulate 
the national will to act. The organization of a committee, task force, 
or blindness prevention society may be a critical step. If effectively 
done, it can bring together the diverse sectors that must be involved in 
any coordinated effort. Such a body should consist of influential 
representatives from government, together with ophthalmologists, 
public health specialists and leaders in the media, in industry and in 
the community. It should provide a unified voice to inform policy- 
makers and planners of the extent of the problem and the cost of 
inaction. It should also encourage public awareness, act as a COOT- 
dinating body, and assist in identifying ‘existing and potential 
resources. 
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INITIAL ASSESSMENT 
Assessment of Ocular Status 


An understanding of the magnitude, geographical distribution. and 
causes of blindness within the region or country is crucial to the 
design of an effective intervention programme. Analysis of blindness 
registries, hospital and clinic records, and the like can Suggest the 
existence of a significant ocular problem, but the limitations of such 
data should be recognized. Such analysis can never prove the absence 
of a problem, since lower socioeconomic groups, remote populations, 
and those who die (particularly young, blind children) are rarely 
included. Prevalence surveys are therefore the only means of develop- 
ing unbiased estimates of the problem so that action can be 
initiated. 


Where resources are limited, visual acuity screening can be carried 
out as part of other activities (malaria survey and control. primary 
health care, etc.). It is recommended that. in this case, all older 
children and adults be screened at a visual acuity level of ability to 
count fingers at a distance of 3 metres (3/60 Snellen). Definitive 
surveys of ocular status can then be conducted in areas found to have 
high levels of blindness and visual impairment. 


Goals and preliminary procedures 


The goals of assessment will differ from one country to another, 
and will largely determine what examination procedures are adopted. 
In countries with more advanced health care delivery systems, the 
goal might reasonably be identification of all causes of visual impair- 
ment by a detailed clinical examination. In countries with more 
limited health resources, a more practical initial goal might be the 
assessment of the major causes of preventable or curable blindness. 


Prevalence surveys require sound preparation. Sample size and site 
selection must be carefully considered: all questions should be clear. 
concise, presented in the local language or dialect, pretested under 
field conditions, and precoded for transfer to punch cards and tape. 
Field personnel must be carefully chosen and tested under field 
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conditions, unenthusiastic workers being replaced. Areas to be 
included in the survey should be visited ahead of time to enlist local 
cooperation, locate members of the community who will work with 
the team, identify work routes and arrange logistical matters (where 
the team will spend the night, transportation, etc.). 


Sampling 


The method of sampling is of critical importance and expert 
statistical assistance should be enlisted when the planning starts and 
for the analysis of the results. It is not possible to give universally 
applicable guidelines on sampling, since the correct decisions will 
depend on a variety of local factors. Some general points, however, 
may usefully be made. 


The results of prevalence surveys apply only to the population 
actually sampled. School-based surveys, for instance, reflect the 
status of children attending schools, and not of preschool children or 
those too remote or disadvantaged to attend. Similarly, screening of 
industrial workers gives results applicable only to such workers, 
which cannot be applied to rural agricultural workers or to the un- 
employed. 


Random samples—multistage, stratified or cluster—are normally 
used. Multistage sampling eliminates the need for detailed listing of 
all individuals or communities in the country or region. Instead, a 
selection is made, on a random basis, between larger administrative 
or geographical units. In the next stage, subunits of these chosen 
larger units are then selected randomly and the process repeated until 
the required cluster size is obtained. A cluster may represent an entire 
village or portion of a village in which all the inhabitants are to be 
examined. Stratifying the sample into “like groups” will improve the 
precision of the results, and will often allow for meaningful compari- 
sons. Thus. urban areas may be separated from rural areas, mountain- 
ous terrain from valleys, wet areas from dry areas, etc., the multi- 
stage sampling being carried out in each stratum. The larger the 
number of clusters, the more representative the results. The sample 
must be of sufficient size to detect, within acceptable confidence 
limits, the prevalence of the least common condition that occurs with 
sufficient frequency to justify intervention. 


Personnel and procedures 


Auxiliary workers should be responsible for most routine proce- 
dures, including vision screening, but all ocular examinations should 


13 


be conducted by a person specially trained in ophthalmology (prefer- 
ably a qualified ophthalmologist). 


A house-to-house enumeration, with centralized examination 
points, is the most accurate means of assembling the cluster sample, 
and should be conducted when families are most likely to be at home. 
It is almost always necessary fo arrange for a repeat visit on a different 
day or at a different time of day to pick up a large proportion of those 
individuals who were away at the time of the initial examination. At 
the first visit, only a small and potentially biased sample of the cluster 
may have been examined. 


In a stratified examination scheme, all individuals should be 
screened for visual acuity and the adnexa and anterior segment of the 
eye examined with a hand-light and a loupe of suitable magnification. 
Local circumstances and goals will determine the level of visual 
impairment judged to be significant. Individuals thus identified as 
suffering from impairment at this level should undergo a more 
detailed clinical examination, including slit-lamp biomicroscopy, 
fundus examination with dilated pupils, and determination of intra- 
ocular pressure to establish the cause of the impairment. Ancillary 
examination methods may include photography of the cornea or 
ocular fundus. Data on the population’s socioeconomic status. 
dietary habits, water supply, available medications. and knowledge, 
attitudes and practices (KAP), as well as the history of any lesions, 
might profitably be collected, and specimens may be taken for 
laboratory tests when indicated. This material will prove invaluable 
in designing effective intervention programmes. As was mentioned 
earlier, epidemiological and statistical skills are needed to choose the 
sample and carry out data analysis. All examiners should be 
adequately trained and their adherence to standardized procedures 
should be checked periodically. 


It may be useful to conduct an eye clinic in the community 
surveyed. If it is properly publicized in advance. large numbers of 
patients with significant visual impairment or eye disease may present 
from surrounding communities not included in the sample cluster 
itself. The examination of these cases may offer additional informa- 
tion on the causes of blindness in that area. These data, however, 
cannot be used in determining prevalence, and may well be unrepre- 
sentative of the actual distribution of disease in the community at 
large. They should therefore be used separately and with caution. 


The survey team should be prepared to treat whatever simple eye 
diseases are encountered (conjunctivitis, trachoma. vitamin A defi- 
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ciency, etc.), and refer cases with more serious lesions for definitive 
therapy (e.g., cataract extraction). 


The prevalence survey serves as an important baseline for assessing 
future changes in ocular morbidity and the effectiveness of interven- 
tion programmes. It should constitute the first phase of a surveillance 
programme. 


Assessment of Vision 


Visual acuity is the most readily tested indicator of visual function. 
Its testing does not require extensive training of examiners, a particu- 
lar effort to enlist the cooperation and understanding of patients, or 
the use of elaborate equipment. 


When applied to a population, the measurement of visual acuity 
can provide baseline data for later intervention to prevent blindness 
on a wide scale. The method and the extent of visual acuity testing are 
determined by the objectives of the programme or the planned 
intervention. 


When applied to individuals, visual acuity testing can ensure: 


(1) the detection of persons with visual loss or impairment, for 
which testing of both eyes together is sufficient; 


(2) the detection of eyes with visual loss or impairment, for which 
each eye should be tested separately; and 


(3) the detection of visual loss or impairment due to refractive 
errors, for which pinhole testing may be useful. 


When possible, the acuity of each eye should be tested separately, 
any corrective eyeglasses that are normally used being worn by the 
subject. One must be aware of the problem of untestability, which 
may lead to unnecessary referrals. When persons cannot be tested 
satisfactorily, this untestability should be recorded because it may 
influence the subsequent data analysis. 


The levels and definitions of visual impairment and blindness given 
in the Ninth Revision of the International Classification of Diseases 
should be used (Table 1). Visual acuity should at least be tested for 
the levels which define the following categories: Snellen 6/18, 6/60, 
3/60, and 1/60 (or their equivalent), and ‘‘no light perception”. A 
more detailed subdivision of visual acuity categories may be utilized 
if desired. 
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TABLE 1 


CATEGORIES OF VISUAL IMPAIRMENT ADAPTED FROM 
THE INTERNATIONAL CLASSIFICATION OF DISEASES, 
NINTH (1975) REVISION 


Category of Visual acuity? with best possible correction 
| 

er, Sar Maximum less than Minimum equal to or better than 
} 1 6/18 6/60 
c 20/70 20/200 
g 3/10 (0.3) 1/10 (0.1) 
= 
S, +2 6/60 3/60 (finger counting 
fo) 
3 at 3 metres) 

20/200 20/400 

| TA4O (0:7) 1/20 (0.05) 

3 3/60 (finger counting 1/60 (finger counting 
at 3 metres) at 1 metre) 

20/400 5/300 (20/1200) 
7 1/20 (0.05) 1/50 (0.02) 
i?p) 
t= 4 1/60 (finger counting 
e at 1 metre) 
= 5/300 (20/1200) Light perceptian 
1/50 (0.02) 

| 5 No light perception 

9 Undetermined or unspecified 


? If the extent of the visual field is taken into account, patients with a visual field radius 
no greather than 10° but greater than 5° around central fixation should be placed in category 3 
and patients with a field no greater than 5° around central fixation should be placed in 
category 4, even if the central acuity is not impaired. 


© For the first four categories of visual impairment, the different lines of figures in each 
box of the visual acuity columns represent the same level of acuity expressed according to 
different notations. The first line gives the notation used with the Snellen 6-metre scale 
(and, where applicable, the corresponding ability to count extended fingers at a set distance): 
the second line gives the equivalent notation used with the 20-foot scale; the third line 
gives the decimal notation. 


Methods of testing 


Under field conditions the testing may be performed by auxiliary 
medical staff using natural light. Local health workers can be readily 
and rapidly trained to measure visual acuity. Their training and 
performance should be supervised by experienced personnel. It is 
important that each person examined be carefully instructed in his 
own language and have sufficient time to understand and perform the 
test. 
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Variations in acuity obtained with different test types and charts 
should be taken into account. The use of single symbol, letter or 
number cards may reduce untestability. 


For young children, when it is not practicable to test visual acuity 
directly, tests of central fixation should be used. 


Restriction of the visual field can also cause significant visual 
disability, although it is not usually feasible to test this accurately in 
screening programmes. In some instances, however, it can be of 
particular importance, and should be tested and graded according to 
the criteria provided in the Ninth Revision of the International 
Classification of Diseases (see Table 1, footnote a). 


Classification of Diseases 


The reporting of eye disorders should be based on the Ninth 
Revision of the International Classification of Diseases. This classifi- 
cation offers the advantage of uniform data recording that can be 
performed to the degree of specificity required, while permitting the 
combination of specific categories into broader classes. In specific 
field projects, a short list of commonly found disorders with their 
codes can be used (see Annex 2, which lists conditions mainly 
according to anatomical site). The coding should be part of the initial 
data recording. Local personnel can act as scribes to facilitate this. 


Laboratory Support 


Laboratory tests can be useful in confirming some clinical diag- 
noses. They can also be used to measure the prevalence of infections 
and vitamin A deficiency that may lead to blindness. Additionally, 
they can be useful in monitoring the efficacy of control measures. 
Specific methods are described in WHO publications on trachoma, 
nutritional blindness, and onchocerciasis (Annex 3). 


Proper training of technical personnel is required. Efforts should be 
made to establish continuing liaison between national laboratories 
and appropriate WHO Collaborating Centres or other reference 
laboratories. 
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Assessment of Resources 


This assessment should concentrate on those aspects of the social, 
political, physical and economic features of the country relevant to 
the planning and implementation of programmes for prevention of 
blindness, and should include, the collection of available data on: 


— demography, 

— environment and sanitation, 

— cultural patterns, 

— health infrastructure, 

— manpower, 

— educational levels and teaching facilities, 
— transportation and communication, 

— nutritional status and dietary patterns, 

— managerial and leadership skills, and 

— national health policies and priorities. 


A comprehensive analysis of these data should be made to deter- 
mine the feasibility and practicability of proposed programmes. 


The assessment of available resources for any programme for the 
prevention of blindness should take into account existing structures 
and operational channels at the national, regional and community 
levels. At the government level, these would include ministries 
concerned with finance, planning, health, social welfare, agriculture. 
armed forces, education, public works and possibly others. At the 
nongovernmental level, the resources may include voluntary agen- 
cies, private hospitals, the pharmaceutical industry, pharmacies and 
various types of health delivery services. Coordinating councils or 
committees may be useful in fostering relationships between govern- 
mental and nongovernmental organizations. Attention should also be 
drawn to the fact that international cooperation may be an useful 
additional resource (see International Cooperation, page 31). 


A critical element of this assessment should be an analysis of 
resources locally available in underserved rural and urban commu- 
nities. 

Essential physical resources to be taken into account are of two 
types: 


(1) basic facilities such as roads. transportation and means of 
communication, which determine the access of communities to the 
required services; and 

(2) health facilities (hospitals, health centres. dispensaries, mobile 
services, etc.). 


18 


Data are required on the distribution of human resources at the 
peripheral, regional and national levels of the health care system. The 
involvement of local personnel with the necessary competence, 
motivation and influence to ensure the implementation of an effective 
programme is a key factor for success. Local personnel who constitute 
an important resource for eye health include teachers, social workers, 
local religious leaders, and community development workers. Health 
personnel not specialized in eye care include community health 
workers, traditional practitioners, medical assistants, midwives, phar- 
macists, nurses and physicians. Personnel concerned specifically with 
eye care include ophthalmic nurses, ophthalmic assistants, optome- 
trists, opticians, orthoptists, and ophthalmologists. 


METHODS OF INTERVENTION 


Primary Eye Care 


An appropriate service for common eye conditions should be 
provided as a part of primary health care by persons who belong to 
the community concerned. This should include suitable self-treat- 
ment when indicated. 


The development and implementation of primary eye care should 
be in accordance with the principles of primary health care. Primary 
care should be shaped around the life patterns of the population. 
integrated into the national health system and designed to provide 
support at the periphery. It should be fully integrated with other 
sectors involved in community development and should place 
maximum reliance on the community’s own resources. The local 
population should be actively involved in its formulation and im- 
plementation. 


In order to control the major causes of blindness and to attack their 
behavioural and environmental roots. this primary eye care must 
include therapeutic and preventive activities and the promotion of 
eye health. Treatment should be immediately accessible for condi- 
tions such as conjunctivitis, trachoma, superficial foreign bodies. 
minor trauma, and xerophthalmia. Primary health workers should be 
provided with essential drugs for treating eye diseases. such as topical 
sulfacetamide, topical tetracycline and another topical antibiotic. 
with vitamin A capsules (200 000 IU:4 110 mg retinol palmitate) and 
with appropriate bandages and shields. 


Primary health workers should be able to recognize, give first aid 
treatment for, refer, and request consultation for more serious eye 
conditions, such as corneal ulcer. severe eye injuries, painful eyes 
and visual loss or impairment not alleviated by simple refractive 
correction. 


“ The international unit (IU) for vitamin A was discontinued in 1954, but its use persists in the 
labelling of capsules and injectable preparations. | TU of vitamin A is equivalent to 0.3 ug of retinol 
or 0.55 wg of retinol palmitate. 
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Where appropriate, primary health workers should organize and 
participate in regularly scheduled local eye clinics. Routine vision 
testing is recommended. Depending on the local patterns of the major 
blinding diseases, it may be necessary for them to take part in 
screening for such conditions as xerophthalmia, trachoma, onchocer- 
ciasis, cataract, and possibly glaucoma. 


When these blinding conditions are highly prevalent, primary 
health workers should participate in whatever type of action may be 
required, including initial intensive interventions aimed at the entire 
population at risk or at selected segments of the population, e.g., 
distribution of vitamin A capsules to children of preschool age or 
treatment of individual cases. 


Efforts should be made to promote eye health by health education 
and by the provision of materials to improve nutritional status, 
maternal and child health, personal hygiene, community sanitation 
and environmental control. 


Secondary Eye Care 


Secondary care facilities should be appropriate in location, capac- 
ity and technical capability for the management of the main diseases 
in response to the requirements of the community they serve. Ideally, 
secondary eye care should be an integral part of general secondary 
medical care. Definitive management should be provided for condi- 
tions such as trauma, cataract, corneal ulceration, intraocular infec- 
tion, severe recurrent trichiasis/entropion or pterygium, and possibly 
glaucoma. 


More elaborate procedures that are less frequently needed should 
be carried out only in tertiary care facilities, and should not be 
performed at the secondary care level. Secondary facilities should 
play an important role in the training, support and supervision of 
primary health workers in eye care and afford the consultation they 
require. Provision should be made for the delivery of diagnostic and 
therapeutic services by holding regularly scheduled clinics outside the 
fixed location of these facilities. This may involve the use of mobile 
services. 


Mobile eye services 


Mobile services may supply primary eye care where none exists, 
may support an existing eye care service, may deliver secondary care 
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in a primary eye care area, and may serve as a base for specific and 
assessment programmes. 


Personnel, equipment and transport should be relevant to the type 
of eye care needed. Specially fitted mobile vans should be avoided 
because of the high initial cost, maintenance problems and lack of 
flexibility. 


For the mobile service to be effective, there must be good liaison 
with the community, community participation in the programme, 
continuity of personnel, and regularity of service. Mobile services 
must be integrated with national! health services. 


When surgical services are to be provided, careful case selection is 
needed as initial success may be crucial to continued community 
acceptance. Surgical standards must be high and the personnel fully 
trained. Adequate follow-up and evaluation must be provided. 


Tertiary Eye Care 


Tertiary eye care units are usually already established in national 
or regional capitals and are often associated with a medical school. In 
some cases, tertiary units may serve more than one country. They 
may provide sophisticated eye care such as retinal detachment 
surgery, corneal grafting and other complex and expensive forms of 
management not available in secondary centres. 


These tertiary centres by tradition provide a wide range of high- 
cost diagnostic and therapeutic services, particularly for the imme- 
diate urban area, and may fail to provide a service appropriate to the 
ophthalmic needs of the country. They should become more involved 
in preventive ophthalmology and the promotion’ of eye health 
throughout the country. At the same time, their clinical excellence 
should be exploited in order to raise the level of primary and 
secondary eye care. 


Close cooperation with peripheral units should be an objective of 
any tertiary centre, so that a coordinated delivery of eye health care is 
achieved. Moreover, the staff of such centres should be required to 
participate in the work of primary and secondary units. Personnel 
trained in such centres should be encouraged to work at the periphery 
by suitable incentives. 


There are fewer ophthalmologists and there is much more avoid- 
able blindness in most developing countries than in the industrialized 
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countries. This situation demands a greater emphasis on ophthalmo- 
logy in the curricula of undergraduate medical students in developing 
countries. Furthermore, the content of these curricula should be 
made relevant to the patterns of eye diseases in the country. The same 
considerations should apply to the training of postgraduate doctors 
and to the training of all other health personnel. Active participation 
in field activities should be an integral part of all these courses. 


Research relevant to the problems of the region may be promoted 
by tertiary centres. 


Specific Disease Programmes 


Communities with heavy loads of avoidable blindness have a high 
priority for intensive control programmes directed against one or 
more specific eye diseases. The methods recommended for control of 
trachoma.° nutritional blindness,’ onchocerciasis? and cataract are 
summarized below, and the use of mobile services has been con- 
sidered above. 


In many underserved communities, the combined effect of blinding 
infections, malnutrition and cataract requires intensive coordinated 
interventions. Such broadly based activities rapidly generate easily 
recognized benefits which substantially enhance community support 
for programmes. 


Trachoma 


Trachoma continues to be the major cause of preventable blindness 
in many developing countries. Although effective control methods 
exist, shortages of local resources and the low priority given to 
trachoma control programmes have been serious obstacles to the 
prevention of the blindness it causes. From the public health view- 
point, trachoma may be classified as blinding or non-blinding. It 1s in 
those communities with blinding trachoma that there is the most 
urgent need to carry out control measures, the primary objective of 
which is to prevent blindness rather than to eradicate the disease. 


The control measures are: 
(a) antibiotic treatment to reduce active inflammatory disease, 


(b) surgical correction of lid deformities (trichiasis/entropion) to 
prevent loss of vision caused by corneal damage, 


———— 


b Recent pertinent WHO publications are listed in Annex 3. 
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(c) improvement of personal and community hygiene through 
educational programmes and provision of basic sanitary facilities 
(adequate water supply, waste disposal, etc.). 


Control activities must be carried out according to a well designed 
plan. The first step is to identify communities with blinding tra- 
choma. Specific control activities will depend upon the prevalence 
and age distribution of active inflammatory disease and trichiasis/ 
entropion. Where there is a high prevalence of active inflammatory 
disease, mass treatment with antibiotics is indicated. When active 
disease is limited to certain age groups or segments of the community, 
treatment with antibiotics may be more selective. At even lower 
levels of endemicity, treatment may be limited to individual cases and 
members of their households. 


Individuals with trichiasis/entropion should be actively sought out. 
so that the necessary surgical procedures can be performed and 
follow-up provided. 


Trachoma control programmes should be part of primary health 
care, but where the primary care system cannot cope because of the 
magnitude of the problem, special trachoma control programmes 
may be necessary. 


Nutritional blindness 


Most nutritional blindness (xerophthalmia and keratomalacia) is 
associated with vitamin A deficiency and protein-energy malnutri- 
tion. It may be precipitated by infections. It is a major cause of 
preventable childhood blindness in many countries and is associated 
with a high mortality rate in young children. Among survivors, 
suffering and economic loss are life-long. 


In prevalence surveys, sample size should be large enough to detect 
the presence of active or healed corneal involvement in order to 
determine whether nutritional blindness constitutes a public health 
problem. Keratomalacia is a medical emergency, as may be xeroph- 
thalmia, and both require immediate administration of vitamin A, 
treatment of ocular and systemic infections, and correction of the 
underlying protein-energy malnutrition. 


Prevention programmes must be tailored to local conditions and 
may include: health and dietary education to help improve the 
general nutritional status of children and increase the consumption of 
foods rich in vitamin A; fortification of one or more centrally 
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processed foods or seasonings consumed by a significant proportion 
of populations at risk; and regular administration of massive doses of 
vitamin A to appropriate population groups. 


Onchorceciasis 


Onchocerciasis is the major cause of blindness in certain areas of 
Africa and Latin America. Although, unfortunately, there is no 
effective treatment for the disease that is safe for use on a mass scale, 
other methods of control—by breaking the chain of transmission— 
can reduce the risk of severe infestation leading to blindness. 


Control of the Simulium (blackfly) vector depends on the use of 
insecticides to kill the larvae in their riverine breeding sites. Since 
their eradication is not possible in most areas, control must. be 
maintained as the human reservoir of parasites may persist for at least 
15 years. Careful entomological assessment before, during and after 
the campaign is essential. 


Human exposure to bites of infested flies may be reduced by the 
appropriate siting of villages at a distance from the nearest breeding 
sites, and by the use of protective clothing. Dissemination of infor- 
mation about onchocerciasis transmission is essential to avoid 
unnecessary exposure. 


Treatment of onchocerciasis, although both hazardous and 
complex, must be considered in heavily infected individuals who are 
at risk of becoming blind. There are two drugs, suramin and diethyl- 
carbamazine, available for chemotherapy, and both may give rise to 
serious adverse reactions. Therefore these drugs should be given 
under experienced medical supervision. There is often a need for 
repeated treatment. 


The removal of head nodules (nodulectomy) may be of value in 
preventing the development of eye lesions and blindness. 


Cataract 


Unoperated cataract represents the single most important cause of 
curable blindness. Surgical extraction of cataract is effective and 
provides definitive cure. The elimination of blindness due to cataract 
is an important component of the work of the health services. In 
many areas an intensive effort to deal with the existing backlog may 
have to accompany the establishment of programmes to this end. 
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Cataract extraction should be performed as near as possible to the 
patient’s own community. When appropriate, it should be offered as 
part of secondary medical care. This may require the upgrading of an 
existing secondary care facility or the use of mobile surgical services. 
Careful selection of patients for surgery is essential. 


Cataract surgery requires special training and experience in the 
techniques involved and therefore should ideally be performed by an 
ophthalmic surgeon. However, other health personnel may be trained 
to perform cataract extraction under the supervision of ophthalmic 
surgeons, provided high surgical standards are maintained. 


Provision should be made for postoperative care of the cataract 
patient, including instructions regarding the instillation of eye medi- 
cation and the activities to be avoided. An appropriate mechanism 
for postoperative follow-up must be provided by the ophthalmic 
surgeon or other health worker responsible to the surgeon. Optimal 
rehabilitation includes refraction and the provision of appropriate 
eyeglasses. 


ORGANIZATION OF NATIONAL PROGRAMMES 


Community Participation 


For programmes aimed at the elimination of avoidable blindness, 
community participation in their design and implementation is 
essential. Community leaders should be actively engaged in the 
planning and management of programmes and members of the 
population should be involved in their implementation. 


Examples of activities in which community participation is essen- 
tial are: 


(a) self-treatment and treatment by members of the family for 
common conditions (e.g., the use of antibiotic ointment); 


(b) improvements in personal hygiene, nutrition and environmen- 
tal sanitation; 

(c) health and nutritional education directed at specific eye 
problems common in the area or country; 


(d) identification and involvement of appropriate groups or indi- 
viduals within the community who can fulfil particular roles; and 


(e) development of teaching material. 


Adequate financial, medical and administrative support is essential 
for the success of these activities; however, unless the demands of 
communities are kept constantly to the fore, the need to allocate 
resources appropriately may not be recognized by national adminis- 
trations. 


Personnel and Career Structure 


Primary health care, including primary eye care, should be de- 
livered by primary health workers who are acceptable to and prefer- 
ably selected by the community and suitably trained. In some cases 
these may be part-time workers who continue their normal occu- 
pations. In others they may be full-time workers and a career within the 
health infrastructure should be possible. Continuing job satisfaction 
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should be encouraged by official recognition, career incentives and 
increasing responsibilities. 


Ideally, secondary eye care should be delivered by an ophthalmo- 
logist but adequate medical and surgical ophthalmic care may be 
given by other suitably trained health personnel, supervised by a 
physician with training in ophthalmology. 


The performance of all health personnel will determine their 
eligibility for training opportunities and career advancement. 


Training 
Primary health workers 


Primary health workers should provide eye care as part of their 
duties. They should receive training for maintaining and promoting 
eye health including: 


— dealing with trauma, 

— dealing with eye infections, 

— dealing with xerophthalmia, 

— removing superficial foreign bodies, 

— routine testing for visual acuity, 

— referring complicated problems for treatment at a more specialized level. 
— promoting basic prevention related to nutrition and personal hygiene, 

— participating in health education, and 

— carrying out prophylaxis for ophthalmia neonatorum. 


While primary workers may receive some training in groups on a 
regional basis, the major effort should be placed on training in the 
local environment. Training should be provided by teams with both 
specialized competence and field experience who should be advised 
by an eye specialist (preferably an ophthalmologist). Such teams 
Should include persons who have themselves been primary health 
care workers. Training should continue while the primary health care 
worker is in service to provide some supervision and to allow for 
expansion of responsibilities. 


Ophthalmic assistants 


Where there is a lack of ophthalmologists, the referral of eye 
problems from primary health care workers may be to full-time, 
specialized ophthalmic assistants, who should have received a more 
extensive training in eye health promotion, differential diagnosis and 
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minor surgical procedures (such as excision of chalazion, removal of 
corneal foreign bodies, and trichiasis surgery) by an ophthalmologist. 
Because of their general training, qualified nurses are often particu- 
larly well suited for this specialized training. However, continued 
contact with an ophthalmologist is required. Patients will be referred 
from the ophthalmic assistants to ophthalmologists, and the ophthal- 
mic assistant will often be involved in the follow-up care of patients 
treated by an ophthalmologist. 


The ophthalmic assistants should have some specialized training in 
surgical procedures. If the prevalence and incidence of specifically 
identified problems (cataract, lid surgery, pterygium) warrant it and 
the population density is great enough, personnel specialized in these 
techniques should be available at a local level. Such personnel should 
maintain their specialized competence by performing these proce- 
dures regularly, and, whenever possible, this competence should not 
be wasted in routine health care. Long-term, in-service training and 
continued support and supervision by an ophthalmologist are essen- 
tial. 


Physicians 


Medical school curricula in developing countries should include 
appropriate training in the diagnosis, treatment and prevention of the 
eye diseases prevalent in those countries. 


Postgraduate training in ophthalmology should cover basic public 
health principles and active participation in field work. 


Budgetary Requirements 


Strategic planning for the prevention of blindness must include a 
realistic analysis of existing and potential resources as well as of 
programme and budgetary requirements. Ultimately the budgetary 
requirements must relate to internal resources available to sustain the 
programme. It may be necessary to have recourse to international aid, 
but this must be considered a temporary resource. 


Budget planning should take into account the potential financial 
resources available at the national, regional and local levels, and 
those from the public, private and international sectors. 


The apportionment of funds should be made in direct relation to 
the emphasis placed on the delivery of adequate primary eye care to 
underserved urban and rural communities. 
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Budgetary provision should be made for: 


— personnel, 

— training, 

— basic equipment, 

— drugs, surgical, optical and other expendable supplies, 
— educational materials, 

— physical facilities, 

— transportation, 

— administration and record keeping, and 

— maintenance and repairs. 


If the programme is a new one or a major expansion of existing 
activities, the financial requirements will probably be significantly 
higher during the initial phase than in sustaining phases. Therefore, 
the budget should be developed on the basis of a predetermined 
time-frame and should take account of external factors such as 
inflation. There should be sufficient flexibility to allow for a realloca- 
tion of funds within the programme as necessary. 
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INTERNATIONAL COOPERATION 


There are a number of intergovernmental and nongovernmental 
organizations to which national governments and organizations may 
turn for support in establishing programmes for the prevention of 
blindness. These agencies offer a multiplicity of services but funds for 
direct financial support are limited. A country’s own financial 
commitment often determines the funds that may be attracted from 
outside sources. 


The World Health Organization has taken the lead as a promoter 
and catalyst of international action to assist national programmes. 
Although its own financial resources are limited, it provides liaison 
with a variety of governmental and nongovernmental agencies and 
promotes the mobilization of efforts and funds both within and 
outside its own organizational structure. 


Through its Programme for the Prevention of Blindness, WHO 
can, upon request, cooperate with national authorities in: (1) assess- 
ment of the nature and extent of the problem, (2) formulation of 
national and regional programmes, (3) collection, elaboration and 
distribution of relevant data, (4) organization and management of 
training activities and provision of fellowships, and (5) procurement 
of essential supplies and equipment; (6) it can also provide advisory 
services by staff members or by consultants. Through the WHO 
Special Programme for Research and Training in Tropical Diseases, 
grants are available to qualified investigators for studies of blindness 
related to onchocerciasis and leprosy. Acting in conjunction with a 
number of multilateral agencies and several donor countries, WHO 1s 
the executing agency for the Onchocerciasis Control Programme in 
the Volta River Basin Area in Africa. In addition, the WHO nutrition 
programme coordinates activities related to vitamin A deficiency and 
nutritional blindness. 


Other organizations of the United Nations system that can offer 
assistance in different aspects of national blindness prevention 
programmes include UNDP, UNICEF, FAO and the World Food 
Council (WFC). In specific areas, such as onchocerciasis or xero- 
phthalmia control, the World Bank and the Inter-American Develop- 
ment Bank have _ provided loans for national or regional 
programmes. 
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The resources of voluntary organizations, both at the national and 
at the international levels, are valuable for planning and implement- 
ing national programmes. Although funds are usually limited, they 
may be important because they come from groups with special 
interests and devotion to the aims of the programmes. They can often 
be employed in the early phases of programmes, or applied to the 
specific needs of individual groups of patients. 


International nongovernmental organizations that are active in this 
field and that are in official relations with WHO are the International 
Agency for the Prevention of Blindness, the International Federation 
of Ophthalmological Societies, the International Organization against 
Trachoma, and the World Council for the Welfare of the Blind. Other 
agencies with broad international programmes or interests include the 
Christoffel Blindenmission, Helen Keller International Inc., the Inter- 
national Eye Foundation, and the Royal Commonwealth Society for 
the Blind. This list is far from exhaustive. 


Countries contributing to international health activities often give 
support through bilateral arrangements in addition to supporting 
multilateral programmes. Many different countries have such foreign 
assistance programmes. 


There is a growing movement for direct technical cooperation 
among developing countries. This is often the most appropriate form. 
as it is fashioned to fit the needs, culture, and organizational structure 
of the countries involved. Neighbouring countries may provide train- 
ing, exchange workers, share plans, and, in a variety of ways, enrich 
and stimulate their programmes. 


PROGRAMME EVALUATION 


Evaluation should be an integral part of intervention programmes. 
It should measure the extent to which ocular disease and. blindness 
have been alleviated, assess the manner and degree to which 
programme activities have been carried out, and determine the extent 
and nature of other changes that may have been produced. 


Simple standardized recording of new cases of ocular disease and 
blindness relevant to the programme should be maintained at selected 
clinics and by health workers. Comparison with similarly collected, 
pre-intervention data is a useful and inexpensive but potentially 
biased means of determining programme effectiveness. Less biased 
data may be provided by repeated point-prevalence surveys. Every 
attempt should be made to distinguish between changes due to the 
programme itself and those due to other factors. 


Operational aspects of programmes may be monitored by keeping 
records of, for instance, the distribution of medicines and the 
numbers of people served and of operations performed. This informa- 
tion should be compared with the programme targets that were 
originally established. 
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DEFINITIONS AND EXPLANATIONS 
OF SOME TERMS USED 


Adnexa (of the eye) 


Avoidable blindness 


Central fixation, test of 


Cluster sampling 


Entropion 


Incidence 


Structures adjoining and functionally re- 
lated to the eye, such as eyelids and 
eyelashes. 


Blindness which could be prevented or 
which can be cured by applying existing 
knowledge. 


Examination of the eye to determine its 
foveal fixation, i.e., the positioning and 
accommodation of the eye which bring or 
maintain a sharp image of an object on the 
fovea. 


A method of sampling in which the popu- 
lation is divided into aggregates (or clus- 
ters) of items bound together in a certain 
manner. A sample of these clusters is 
taken at random and all the items which 
constitute them are included in the sample 
(International Organization for Standardi- 
zation; ISO). 

Deformation of the eyelids with conse- 
quent inversion of the lid margins and of 
the eyelashes. (See also Trichiasis.) 


The number of instances of illness 
commencing, or of persons falling ill, 
during a given period in a specified popu- 
lation (WHO Expert Committee on 
Health Statistics, 1959). 


Multistage sampling 


Pinhole test 


Prevalence 


Primary health care 


Primary medical care 


A type of sampling in which the sample is 
selected by stages, the sampling units at 
each stage being subsampled from the 
larger units chosen at the previous stage 
(ISO). 


Determination of visual acuity through a 
small hole, making it possible to differen- 
tiate between abnormalities caused by a 
refractive error, e.g., myopia, and those 
caused by a pathological cause, e.g., cata- 
ract. 


The number of instances of illness, or of 
persons ill, or of any other event such as 
accidents, in a specified population, with- 
out any distinction between new and old 
cases. The prevalence may be recorded at 
a stated moment (point prevalence) or 
during a given period of time (period 
prevalence). When the term “prevalence” 
is used alone, without any further qualifi- 
cation, it must be taken to have the mean- 
ing of “point prevalence” (WHO Expert 
Committee on Health Statistics, 1959). 


“Essential health care... made universally 
accessible to individuals and families in 
the community through their full partici- 
pation and at a cost that the community 
and country can afford... It forms an inte- 
gral part both of the country’s health 
system, of which it is the central function 
and main focus, and of the overall social 
and economic development of the com- 
munity.‘ — Declaration of Alma-Ata (In- 
ternational Conference on Primary Health 
Care, 1978). 


The unspecialized medical care offered 
when a patient first presents with symp- 
toms or signs of disease. It is the field of 
practice where a patient makes his first 
contact with a physician, and has direct 
access to him. 
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Refractive error 


Seco:idary medical care 


Simple random sampling 


Slit-lamp biomicroscopy 


Stratified sampling 


Tertiary medical care 


Trichiasis 
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A defect of vision in which light beams are 
not focused exactly on the retina; can 
usually be corrected by eyeglasses. 


The care provided by specialized services 
to patients referred from primary medical 
care, (q.v.) services or physicians, usually 
requiring more complex attention. than 
could be provided by the general practi- 
tioner. 


The taking of a sample from a population 
in such a way that all components of the 
population have the same probability of 
being selected. 


Examination through a binocular micros- 
cope of the living eye illuminated by a 
narrow beam of light. 


Of a population which can be divided into 
different subpopulations (called strata), 
sampling carried out in such a way that 
specified proportions of the sample are 
drawn from the different strata (ISO). 


Care that requires highly specialized 
attention that can usually be provided 
only in centres specially designed for the 
purpose and by medically qualified per- 
sonnel trained in the field of specialization 
(e.g., corneal grafting, retinal detachment 
surgery, and neurosurgery). 


Deviation of the eyelashes toward the 
eyeball. 
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Annex 3 


SELECTED RECENT PERTINENT 
WHO PUBLICATIONS 


Primary health care 


New trends and approaches in the delivery of maternal and child care 
(Sixth report of the WHO Expert Committee on Maternal and 
Child Health) WHO Technical Report Series, No. 600, 1976. 


The selection of essential drugs (Report of a WHO Expert Commit- 
tee) WHO Technical Report Series, No. 615, 1977. 


The primary health worker: Working guide; guidelines for training; 
guidelines for adaptation, experimental edition, Geneva, 1978 
(revised edition in preparation). 


Alma-Ata 1978: Primary health care. Report of the International 
Conference on Primary Health Care, Alma- Ata, USSR, 6-12 Sep- 
tember 1978, Geneva, 1978 


Training of personnel 


PITCAIRN. D. M. & FLAHAULT, D., ed. The medical assistant. An 
intermediate level of health care personnel, Geneva, 1974 (WHO 
Public Health Papers, No. 60). 


Training and utilization of auxiliary personnel for rural health teams 
in developing countries (Report of a WHO Expert Committee) 
WHO Technical Report Series, No. 633, 1979. 


Prevention of blindness 


The prevention of blindness (Report of a WHO Study Group) WHO 
Technical Report Series, No. 518, 1973. 


Trachoma 
Tarizzo. M. L., ed. Field methods for the control of trachoma, 
Geneva, 1973. 


Guide to the laboratory diagnosis of trachoma, Geneva, 1973: 
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DAWSON, C. R., JONES, B. R. & DAROUGAR, S. Blinding and non- 
blinding trachoma: assessment of intensity of upper tarsal inflam- 
matory disease and disabling lesions. Bulletin of the World Health 
Organization, 52: 279-282 (1975). 
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Nutritional blindness 
Vitamin A deficiency and xerophthalmia (Report of a Joint WHO/ 
USAID Meeting) WHO Technical Report Series, No. 590, 1976. 


SOMMER, A. Field guide to the detection and control of xerophthal- 
mia, Geneva, 1978. 


Onchocerciasis 


Buck, A. A., ed. Onchocerciasis. Symptomatology, pathology, diag- 
nosis, Geneva, 1974. 


Epidemiology of onchocerciasis (Report of a WHO Expert Commit- 
tee) WHO Technical Report Series, No. 597, 1976. 


THYLEFORS, B. Ocular onchocerciasis. Bulletin of the World Health 
Organization, 56: 63-73 (1978). 
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PARTICIPANTS IN THE ASILOMAR MEETING 


Dr E. O. Akinsete, Eye Department, General Hospital, Lagos, 
Nigeria 

Dr R. C. Ballard, London, England 

Dr P. Bath, Director, Ophthalmic Assistant Training Program, 
University of California, Los Angeles, CA, USA 

Dr J. O. Bond, Pan American Health Organization, Washington, DC, 
USA 

Dr A. A. Buck, Agency for International Development, Washington, 
DC, USA 

Dr F. H. Budden, Leamington Spa, Warwickshire, England 

Dr R. A. Cash, Office of International Health Programs, Harvard 
School of Public Health, Boston, MA, USA 

Dr A. Colenbrander, Department of Ophthalmology, Pacific Medical 
Center, San Francisco, CA, USA 

Dr A. Connell, Consultant Ophthalmic Surgeon, Queen Elizabeth 
Hospital, Bridgetown, Barbados 

Dr F. Contreras, Chairman, Latin America Committee, International 
Agency for the Prevention of Blindness, Lima, Peru | 

Mr J. H. Costello, Director of Program Development, International 
Eye Foundation, Bethesda, MD, USA 

Dr S. Darougar, Head of Virus Laboratory, Department of Clinical 
Ophthalmology, Institute of Ophthalmology, University of 
London, London, England 

Dr C. R. Dawson (Chairman), Professor of Ophthalmology, Francis I. 
Proctor Foundation, University of California, San Francisco, CA, 
USA 

Mr J. Deering, Director, Project Management, International Eye 
Foundation, Bethesda, MD, USA 

Dr N. W. H. M. Dekkers, Professor Weve Foundation, Krimpen a/d. 
Ijssel, Netherlands 

Dr E. M. DeMaeyer, Medical Officer, Nutrition, World Health 
Organization, Geneva, Switzerland 

Dr G. Hernandez-Polanco, Medical Director, Comité Nacional Pro 
Ciegos, Guatemala City, Guatemala 
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Professor F. Hollows, National Trachoma and Eye Health 
Programme, Sydney, N.S. W., Australia 

Dr I. Hoshiwara, Senior Clinician, Ophthalmology, Indian Health 
Service, Phoenix Indian Medical Center, Phoenix, AZ, USA 

Dr Hsu Pao-Tsui, Associate Professor and Deputy Chief, Teaching 
Research Group of Ophthalmology, Harbin Medical College, 
Harbin, China 

Dr Hu Cheng, Department of Ophthalmology, Capital Hospital, 
Peking, China 

Professor B. R. Jones (Rapporteur), Director, Department of Clinical 
Ophthalmology, Institute of Ophthalmology, Moorfields Eye 
Hospital, London, England 

Professor A. Korra, Department of Ophthalmology, Faculty of Medi- 
cine, University of Alexandra, Alexandria, Egypt 

Dr J. McKigney, Agency for International Development, Washing- 
ton, DC, USA 

Mr E. McManus, National Eye Institute, National Institutes of 
Health, Bethesda, MD, USA 

Mr D. Minassian, Institute of Ophthalmology, London, England 

Dr G. R. O’Connor, Director, Francis I. Proctor Foundation, Univer- 
sity of California, San Francisco, CA, USA : 

Dr R. Pararajasegaram (Vice-Chairman), Regional Chairman for 
Southern Asia, International Agency for the Prevention of Blind- 
ness, Colombo, Sri Lanka 

Dr C. A. Pease, Deputy Director, Office of Health, Development 
Support Bureau, Agency for International Development, Washing- 
ton, DC, USA 

Dr S. T. Pettiss, Director, Blindness Prevention, Helen Keller Inter- 
national Inc., New York, NY, USA 

Dr J. Schachter, Professor of Epidemiology, Department of Epidem- 
iology and International Health, University of California, San 
Francisco, CA, USA 

Dr A. Sommer, Project Scientist, Nutritional Blindness Prevention 
Project, Bandung, Indonesia 

Mrs E. de Stahl, Executive Director and President, Comité Nacional 
Pro Ciegos, Guatemala City, Guatemala 

Dr M. L. Tarizzo, Programme Manager, Prevention of Blindness. 
World Health Organization, Geneva, Switzerland 

Dr H. R. Taylor, Wilmer Institute, Johns Hopkins Hospital, Balti- 
more, MD, USA 

Dr B. Thylefors, Onchocerciasis Control Programme in the Volta 
River Basin Area, Ouagadougou, Upper Volta 


46 


Dr D. W. Vastine, Department of Ophthalmology, Pacific Medical 
Center, San Francisco, CA, USA 

Dr J. P. Whitcher, Assistant Clinical Professor, Francis I. Proctor 
Foundation, University of California, San Francisco, CA, USA 

Dr R. Whitfield, Jr (Rapporteur), Programme Director, International 
Eye Foundation, Kenya Rural Blindness Prevention Project, Nyeri, 
Kenya 


47 


mit): 1 hee 
i? 4. Tae 
lérs rrp ites wt f 
; “pe ae 

‘tes , or aan 


av 
Ne 9 GIR Pyrwtowrs 13 nator 
Lameees ik~ Cp agian 


« feels olhatonalegn 
ad Fatt ae te ren 


be “ei teias Ag) 
| ie se | \ neaeie a 


ae Rw — Phale 


‘tin Evedwruae hae 


‘oo. | eesyep ei iin, eee 


My a 


ee) es os Denar 
Anal A cer), —e 


WHO publications may be obtained, direct or through booksellers, from: 


ALGERIA 
ARGENTINA 
AUSTRALIA 


AUSTRIA 
BANGLADESH 


BELGIUM 
BRAZIL 


BURMA 
CANADA 


CHINA 
COLOMBIA 


CZECHO- 
SLOVAKIA 


DENMARK 
ECUADOR 
EGYPT 

EL SALVADOR 
FIJI 

FINLAND 
FRANCE 


GERMAN 
DEMOCRATIC 
REPUBLIC 


GERMANY, 
FEDERAL 
REPUBLIC OF 


GREECE 
HAITI 
HONG KONG 


HUNGARY 
ICELAND 
INDIA 


INDONESIA 
IRAN 

IRAQ 
IRELAND 
ISRAEL 
ITALY 
JAPAN 


KOREA, 
REPUBLIC OF 


KUWAIT 


LAO PEOPLE’S 
DEMOCRATIC 
REPUBLIC 


Société Nationale d’Edition et de Diffusion, 3 bd Zirout Youcef, ALGIERS 
Carlos Hirsch SRL, Florida 165, Galerias Giiemes, Escritorio 453/465, BUENOS AIRES 


Mail Order Sales : Australian Government Publishing Service Bookshops, P.O. Box 84, CANBERRA 
A.C.T. 2600 ; or over the counter from ; Australian Government Publications and Inquiry Centres 
at : 113-115 London Circuit, CANBERRA City A.C.T. 2600 ; Shop 42, The Valley Centre, BRISBANE 
Queensland 4000 ; 347 Swanston Street, MELBOURNE, VIC 3000 ; 309 Pitt Street, SYDNEY, N.S.W. 
2000 ; Mt Newman House, 200 St. George’s Terrace, PERTH, WA 6000 ; Industry House, 12 Pirie 
Street, ADELAIDE, SA 5000; 156-162 Macquarie Street. Hopart, TAS 7000 — Hunter Publica- 
tions, 58A Gipps Street, COLLINGWOOD, VIC 3066 


Gerold & Co., Graben 31, 1011 VIENNA I 


The WHO Programme Coordinator, G.P.O. Box 250, Dacca 5 — The Association of Voluntary 
Agencies, P.O. Box 5045, Dacca 5 


Office international de Librairie, 30 avenue Marnix, 1050 BRUSSELS — Subscriptions to World Health 
only : Jean de Lannoy, 202 avenue du Roi, 1060 BRUSSELS 


Biblioteca Regional de Medicina OMS/OPS, Unidade de Venda de Publicagdes, Caixa Postal 
20.381, Vila Clementino, 04023 SAo PauLo, S.P. 


see India, WHO Regional Office 


Single and bulk copies of individual publications (not subscriptions) : Canadian Public Health Asso- 
ciation, 1335 Carling Avenue, Suite 210, OTTAWA, Ont. K1Z 8N8. Subscriptions : Subscrip- 
tion orders, accompanied by cheque made out to the Royal Bank of Canada, Ottawa, Account 
World Health Organization, should be sent to the World Health Organization, P.O. Box 1800, Postal 
Station B, Orrawa, Ont. K1iP 5R5. Correspondence concerning subscriptions should be addressed 
to the World Health Organization, Distribution and Sales, 1211 GENEVA 27. Switzerland 


China National Publications Import Corporation, P.O. Box 88, PEKING 
Distrilibros Ltd., Pio Alfonso Garcia, Carrera 4a, Nos 36-119, CARTAGENA 
Artia, Ve Smeckach 30, 111 27 PRAGUE 1 


Ejnar Munksgaard Ltd., Norregade 6, 1164 CoPpENHAGEN K 

Libreria Cientifica S.A., P.O. Box 362, Luque 223, GUAYAQUIL 

Nabaa El Fikr Bookshop, 55 Saad Zaghloul Street, ALEXANDRIA 

Libreria Estudiantil, Edificio Comercial B No 3, Avenida Libertad, SAN SALVADOR 
The WHO Programme Coordinator, P.O. Box 113, SUVA 

Akateeminen Kirjakauppa, Keskuskatu 2, 00101 HELSINKI 10 

Librairie Arnette, 2 rue Casimir-Delavigne, 75006 PARIs 

Buchhaus Leipzig, Postfach 140, 701 LEIPZIG 


Govi-Verlag GmbH, Ginnheimerstrasse 20, Postfach 5360, 6236 ESCHBORN — W. E. Saarbach, 
Postfach 101 610, Follerstrasse 2, 5 COLOGNE 1 — Alex. Horn, Spiegelgasse 9, Postfach 3340, 
6200 WIESBADEN 

G. C. Eleftheroudakis S.A., Librairie internationale, rue Nikis 4, ATHENS (T. 126) 

Max Bouchereau, Librairie ‘‘ A la Caravelle’, Boite postale 111-B, PoRT-AU-PRINCE 


Hong Kong Government Information Services, Beaconsfield House, 6th Floor, Queen’s Road, 
Central, VICTORIA 
Kultura, P.O.B. 149, BuDApEsT 62 — Akadémiai K6nyvesbolt, Vaci utca 22, BUDAPEST V 


Snaebjgrn Jonsson & Co., P.O. Box 1131, Hafnarstraeti 9, REYKJAVIK 


WHO Regional Office for South-East Asia, World Health House, Indraprastha Estate, Ring Road, 
New DELui 110002 — Oxford Book & Stationery Co., Scindia House, New DELHI 110000 ; 17 Park 
Street, CALCUTTA 700016 (Sub-agent) 

M/s Kalman Book Service Ltd., Jin. Cikini Raya No. 63, P.O. Box 3105/Jkt, JAKARTA 


Iranian Amalgamated Distribution Agency, 151 Khiaban Soraya, TEHERAN 

Ministry of Information, National House for Publishing, Distributing and Advertising, BAGHDAD 
The Stationery Office, DUBLIN 4 

Heiliger & Co., 3 Nathan Strauss Street, JERUSALEM 

Edizioni Minerva Medica, Corso Bramante 83-85, 10126 TurIN ; Via Lamarmora 3, 20100 MILAN 


Maruzen Co. Ltd., P.O. Box 5050, Tokyo International, 100-31 
The WHO Programme Coordinator, Central P.O. Box 540, SEOUL 


The Kuwait Bookshops Co. Ltd., Thunayan Al-Ghanem Bldg, P.O. Box 2942, Kuwait 
The WHO Programme Coordinator, P.O. Box 343, VIENTIANE 


A/2/78 


WHO publications may be obtained, direct or through booksellers, from: 


LLL 


LEBANON 
LUXEMBOURG 
MALAYSIA 


MEXICO 


MONGOLIA 
MOROCCO 
MOZAMBIQUE 
NEPAL 
NETHERLANDS 


NEW ZEALAND 


NIGERIA 


NORWAY 
PAKISTAN 


PAPUA 
NEW GUINEA 


PHILIPPINES 
POLAND 


PORTUGAL 
SIERRA LEONE 
SINGAPORE, 

REPUBLIC OF 
SOUTH AFRICA 
SPAIN 


SRI LANKA 
SWEDEN 
SWITZERLAND 
SYRIAN 


ARAB REPUBLIC 


THAILAND 
TUNISIA 
TURKEY 
UNITED 
KINGDOM 


UNITED STATES 
OF AMERICA 


USSR 


VENEZUELA 


YUGOSLAVIA 
ZAIRE 


The Levant Distributors Co. S.A.R.L., Box 1181, Makdessi Street, Hanna Bidg, BemuT 


Librairie du Centre, 49 bd Royal, LUXEMBOURG 

e Coordinator, Room 1004, Fitzpatrick Building, Jalan Raja Chulan, KUALA 
Lpethenge tir pty (Book) Store Ltd, 97 Jalan Tuanku Abdul Rahman, P.O. Box 629, 
KUALA LumpuR 01-08 — Parry’s Book Center, K. L. Hilton Hotel, Jin. Treacher, P.O. Box 960, 
KUALA LUMPUR 
La Prensa Médica Mexicana, Ediciones Cientificas, Paseo de las Facultades 26, Apt. Postal 20-413, 
Mexico City 20, D.F. 
see India, WHO Regional Office 
Editions La Porte, 281 avenue Mohammed V, RABAT 
INLD, Caixa Postal 4030, MaPpuTo 
see India, WHO Regional Office 
N.V. Martinus Nijhoff’s Boekhandel en Uitgevers Maatschappij, Lange Voorhout 9, THe HAaGuE 
2000 ‘ 
Government Printing Office, Mulgrave Street, Private Bag, WELLINGTON 1. Government Bookshops 
at : Rutland Street, P.O. 5344, AUCKLAND ; 130 Oxford Terrace, P.O. Box 1721, CHRISTCHURCH ; 
Alma Street, P.O. Box 857, HAMILTON ; Princes Street, P.O. Box 1104, DUNEDIN — R. Hill & Son 
Ltd, Ideal House, Cnr Gillies Avenue & Eden Street, Newmarket, AUCKLAND 1 
University Bookshop Nigeria Ltd, University of Ibadan, IBADAN — G. O. Odatuwa Publishers & 
Booksellers Co., 9 Hausa Road, SAPELE, BENDEL STATE 
Johan Grundt Tanum Bokhandel, Karl Johansgt. 43, 1010 OsLo 1 
Mirza Book Agency, 65 Shahrah-E—Quaid-E-Azam, P.O. Box 729, LAHORE 3 
The WHO Programme Coordinator, P.O. Box 5896, BoRoKo 


World Health Organization, Regional Office for the Western Pacific, P.O. Box 2932, MANILA — 
The Modern Book Company Inc., P.O. Box 632, 926 Rizal Avenue, MANILA 

Sktadnica Ksiegarska, ul Mazowiecka 9, 00052 Warsaw (except periodicals) — BKWZ Ruch, 
ul Wronia 23, 00840 Warsaw (periodicals only) 

Livraria Rodrigues, 186 Rua do Ouro, Lisson 2 

Njala University College Bookshop (University of Sierra Leone), Private Mail Bag, FREETOWN 
The WHO Programme Coordinator, 144 Moulmein Road, G.P.O. Box 3457, SINGAPORE 1 — Select 
Books (Pte) Ltd, 215 Tanglin Shopping Centre, 2/F, 19 Tanglin Road, SINGAPORE 10 

Van Schaik’s Bookstore (Pty) Ltd, P.O. Box 724, 268 Church Street, PRETORIA 0001 

Comercial Atheneum S.A., Consejo de Ciento 130-136, BARCELONA 15; General Moscardé 29, 
MADRID 20 — Libreria Diaz de Santos, Lagasca 95, MADRID 6; Balmes 417 y 419, BARCELONA 6 
see India, WHO Regional Office 

Aktiebolaget C.E. Fritzes Kungl. Hovbokhandel, Regeringsgatan 12, 10327 STOCKHOLM 
Medizinischer Verlag Hans Huber, Langgass Strasse 76, 3012 BERNE 9 

M. Farras Kekhia, P.O. Box No. 5221, ALEPPO 


see India, WHO Regional Office 

Société Tunisienne de Diffusion, 5 avenue de Carthage, TUNIS 

Haset Kitapevi, 469 Istiklal Caddesi, Beyoglu, ISTANBUL 

H.M. Stationery Office : 49 High Holborn, LONDON WC1V 6HB;: 13a Castle Street, EDINBURGH 
EH2 3AR; 41 The Hayes, CARDIFF CF1 1JW ; 80 Chichester Street, BELFAST BT1 4]Y ; Brazen- 
nose Street, MANCHESTER M60 8AS ; 258 Broad Street, BIRMINGHAM B1 2HE; Southey House, 
Wine Street, BRIstoL BS1 2BQ. All mail orders should be sent to P.O. Box 569, LONDON SE1 9NH 
Single and bulk copies of individual publications (not subscriptions) : WHO Publications Centre USA, 
49 Sheridan Avenue, ALBANY, N.Y. 12210. Subscriptions : Subscription orders, accompanied by 
check made out to the Chemical Bank, New York, Account World Health Organization, should 
be sent to the World Health Organization, P.O. Box 5284, Church Street Station, NEw York, 
N.Y. 10249; Correspondence concerning subscriptions should be addressed to the World Health 
Organization, Distribution and Sales, 1211 GENEVA 27, Switzerland. Publications are also available 
from the United Nations Bookshop, NEw York, N.Y. 10017 (retail only ) 

For readers in the USSR requiring Russian editions : Komsomolskij Prospekt 18, Medicinskaja 
Kniga, Moscow — For readers outside the USSR requiring Russian editions : Kuzneckij most 18, 
MeZdunarodnaja Kniga, Moscow G-200 

Editorial Interamericana de Venezuela C.A., Apartado 50785, CARACAS 105 — Libreria del Este, 
Apartado 60337, CARACAS 106 

Jugoslovenska Knijiga, Terazije 27/II, 11000 BELGRADE - 

Librairie universitaire, avenue de la Paix N° 167, B.P. 1682, KrnsHasa I 


-—_————————————— 


Special terms for developing countries are obtainable on application to the WHO Programme Coordinators 
or WHO Regional Offices listed above or to the World Health Organization, Distribution and Sales Service, 
1211 Geneva 27, Switzerland. Orders from countries where sales agents have not yet been appointed may 


also be sent to the Geneva address, but must be paid for in pounds sterling, US dollars, or 


Price: Sw. fr. 10.— 


wiss francs. 
Prices are subject to change without notice. 


